INTRODUCTION {#S1}
============

Psychotropic drugs have been shown to be a significant predictor of nursing home placement from a non-acute geriatric hospital.[@B1],[@B2],[@B3] The relation of psychotropic or psychoactive drug use and all- cause hospitalizations in nursing facility residents has not been found in the literature to date, using the keywords psychotropics, psychoactives, and hospitalization from nursing facilities. The influence of psychoactive and psychoactive drugs on nursing home outcomes needs to be delineated. The purpose of this study was to determine if there are any difference in hospitalization between prior users, users and current non-users of psychotropic and psychoactive drugs in those with and without the diagnosis of dementia.

METHODS {#S2}
=======

Patient records and disposition reports and consultant pharmacist monthly reports were gathered via a retrospective nested case-control cohort study.

The setting was a rural, greater than 100-bed skilled nursing facility. The study was approved under the Pharmacoepidemiology Project of the Human Subjects Committee of the Institutional Review Board of the University with a waiver of consent as all information gathered was deemed to be in the routine practice of facility clinicians and anonymity of site and patients was assured. The administration of the skilled nursing facility also approved the study under the same considerations. Each patient's chart for a nineteen month period during 1996-7 was reviewed. Monthly patient status or disposition reports for the skilled nursing facility were also reviewed. A data base storage and retrieval system was developed. Access was available to all records before and after the study period. Progress and nurses notes, medication orders, medication administration records, monthly hospitalization reports, resident status and consultant pharmacist drug regimen review reports.

Psychotropics were defined as anxiolytics, hypnotics, antipsychotics and antidepressants and considered to be used on a regular daily basis. Psychoactives were classified as cholinesterase inhibitors, sympatholytic antihypertensives, sedating antihistamines, anticonvulsants, metoclopramide, opioid analgesics and muscle relaxants, and had to be used at least once weekly to be considered active usage.

Consultant pharmacist monthly drug regimen review routinely recommended changes to include tapering to discontinuance, drug changes, minimization of psychoactive load and simplification of the medication regimen. An further assessment of each patient using psychoactives was made by the consultant pharmacist by physical observation of patient alertness and orientation to time, place and person usually with the charge nurse for the patient on that unit, especially when multiple psychotropics, excessive doses of any psychotropic or multiple psychoactives, a fall or daytime sedation or agitation episodes occurred. Hospitalizations were noted from both patient charts and monthly status reports of the facility. Hospitalization rate was defined as the number of hospitalizations per resident per month. Means rates of hospitalizations between both demented and non-demented residents and those using and not using psychotropics or other psychoactive drugs during the study period were compared using the t-test statistic. The null hypotheses were that there would be no differences in hospitalizations between users and those tapered to non-use or no use of psychotropic and/or psychoactive drugs, in those with and without the diagnosis of dementia.

RESULTS {#S3}
=======

One hundred seventy-seven patients, predominantly females residing for 30 or more days were included in the study ([table 1](#T1){ref-type="table"}) over 2978 patient-months. The groups using and not presently using psychotropics and psychoactives appeared to be similar in terms of problems, age, sex, and history of hospitalization as well as use of psychotropic medications. [Table 2](#T2){ref-type="table"} indicates that hospitalized patients were found to have a higher current psychotropic and psychoactive drug "load" than their non-hospitalized counterparts. The total number of hospitalizations was 137 in 77 residents. The difference in the rate of hospitalizations for 130 residents taking psychotropics or psychoactives (113, 0.87/patient) and those 47 not presently taking psychotropics nor psychoactive medications (24 or 0.51/patient or) was statistically significant (p\<0.05). It is important to note that 40 of these 47 patients had a history of psychotropic and/or other psychoactive usage and had those medications tapered to discontinuance before the study period.

###### 

Patient Demographics

  --------------------------------------------------------------------------------------------- ------------------ ----------------------------
  Total Number (177)                                                                            Dementia (n=100)   Without Dx Dementia (n=77)
  Total Patient-months from start to end of study (3229 or 18.2 months/patient)                 1710               1268
  Gender % female;male                                                                          79;21              78;22
  Age (mean+/-SD[\*](#t1fn1){ref-type="fn"}) Overall-81.8 years (+/-10.7)                       83.0 (SD=9.7)      80.2 (SD=11.3)
  No. of Problems/pt. (mean +/- SD                                                              6.2 (SD=2.1)       6.0 (SD=1.8)
  Total no. meds/pt. mean (SD)                                                                  6.3 (SD=2.4)       6.9 (SD=2.6)
  with Hx [\*\*](#t1fn2){ref-type="fn"}of psychotropic or psychoactive Usage                    87                 86.3
  with Hx[\*\*](#t1fn2){ref-type="fn"} of Hospitalization prior to nursing facility admission   29.4               30.7
  --------------------------------------------------------------------------------------------- ------------------ ----------------------------

SD= standard deviation

DX=diagnosis, Hx= history (From facility admission records)

###### 

Psychoactive/Psychotropic Drug Load and Hospitalizations for all patients

  --------------------------- ----------------------------------------- ------------------
  Drug Load                   Hospitalized                              Non Hospitalized
  Psychotropic/Psychoactive   4.66/patient[\*](#t2fn1){ref-type="fn"}   3.19/patient
  Psychotropic only           2.10/patient[\*](#t2fn1){ref-type="fn"}   1.65/patient
  --------------------------- ----------------------------------------- ------------------

between-group; p\<0.05 via t-test.

These discontinuations were the results of ongoing active interventions by a consultant pharmacist, nursing staff and attending physicians to reduce psychotropic and overall psychoactive drug use.[@B4],[@B5],[@B6],[@B7]

Multiple psychoactive only (2-9/pt) as a class had 43 patient months of use with five hospitalizations in three patients (0.6/pt. or 0.105/pt/month). There were 251 patient months of single psychoactive use (no psychotropics) with 12 hospitalizations in 20 patients (0.6/pt.) and 12/251=0.047/pt./month).

Hospitalization rates were also examined after classifying patients in groups, based on the diagnosis of dementia in [table 3](#T3){ref-type="table"}. Of the 100 patients with dementia, 42% were hospitalized. Of the 77 patients without dementia, 45% were hospitalized over the study period. The crude hospitalization rate per 42 patients with dementia who were hospitalized is 61/42 or 1.45 per patient who were hospitalized. The crude rate for the non-demented population hospitalized is 76/35 or 2.17 per hospitalized patient

###### 

Hospitalization Rates by Drug Load in Patients with and without Dementia

  ---------------------------------- ----------------------------------------------- -----------------------------------------------
                                     Patients with Dementia                          Patients without Dementia
  Psychotropic/psychoactive Use      0.04/patient/month[\*](#t3fn1){ref-type="fn"}   0.07/patient/month[\*](#t3fn1){ref-type="fn"}
  No Psychotropic/psychoactive Use   0.02/patient/month                              0.03/patient/month
  ---------------------------------- ----------------------------------------------- -----------------------------------------------

between-group; p\<0.05, via t-test

In those with and without dementia the rate of hospitalization doubled in those using psychotropics and multiple psychoactive drugs. Hospitalization admission diagnoses were primarily for falls, dehydration and infections ([table 4](#T4){ref-type="table"}) and113 of the 137 admissions were in patients using psychotropic drugs. The null hypothesis was rejected, in that there were significant differences in the rates and hospitalizations between those using and not using psychotropic and psychoactive drugs. There was a correlation of the hospitalization rate with psychotropic and psychoactive drug load (or between agents in a particular drug class, e.g., antipsychotics. There was apparently fewer hospitalizations in those not presently using psychotropic or other psychoactive drug therapy during the study period.

###### 

Reasons for Hospitalization and Number of Cases +=psychotropics/psychoactive - = no psychotropic/psychoactive

  ------------------------- ------------------------------ ------------------------------ ----------- ----------- -----
  Reasons                   Patients w/ Dementia (n=100)   Patients w/o Dementia (n=77)   Total                   
                            \+ (n=78)                      -(n=22)                        \+ (n=52)   \- (n=25)   
  Dehydration               6                                                             10          7           23
  Fall                      11                             \-                             5           2           18
  URTI                      4                              3                              7           1           15
  Urinary tract infection   6                              1                              4           2           13
  LRTI                      4                              1                              7           1           13
  Chest pain                6                              \-                             6           \-          12
  Surgery                   1                              \-                             6           2           9
  Stroke                    \-                             1                              5           \-          6
  Psychiatric evaluation    5                              \-                             1           \-          6
  Acute heart failure       4                              \-                             \-          1           5
  Prolapsed rectum          4                              \-                             \-          \-          4
  Seizures                                                 \-                             3           \-          3
  Nausea and vomiting       1                              \-                             1           \-          2
  Low plasma glucose        \-                             \-                             1           \-          1
  Choking                   \-                             \-                             1                       1
  Hematuria                 \-                             \-                             \-          1           1
  Hemorrhage                \-                             \-                             \-          1           1
  Hematemesis               1                              \-                             \-          \-          1
  Unknown                   2                              \-                             1           \-          3
  Subtotals                 55                             6                              58          18          137
  ------------------------- ------------------------------ ------------------------------ ----------- ----------- -----

W=with, w/o=without U or LRTI=upper or lower respiratory tract infection

The specific agents used during the 1996-7 study period were as follows. The preponderance of psychotropics were conventional antipsychotics (predominantly haloperidol, 166 pt/months, average dose 2.5mg/day) and thioridazine (244 pt.months, average dose 40.4mg/day), and the atypical antipsychotic risperidone (82 pt.months, average dose 3.4mg/day). Anxiolytics included buspirone (374 pt.months, average dose 32.7mg/day) and the intermediate to longer-acting anxiolytic and hypnotic benzodiazepines diazepam (130 pt. months, average dose 6mg/day), lorazepam (169 pt.months, average dose 1.5mg/day, alprazolam (71 pt. months, mean dose 1.2mg/day), temazepam (58 pt. months, average dose 4.6mg/day), chlorazepate (33 pt.months, average dose 8.6mg/day), clonazepam (25 pt.months, average dose 1.4mg/day) and the shorter-acting oxazepam (46 pt.months, average dose 36.7mg/day).

Antidepressants include tricyclic, atypical and SSRI antidepressants. Tricyclics and atypicals included amitriptyline (360 pt.month, average dose 37.3mg/day), trazodone (126 pt.months, average dose 62.1mg/day) doxepin (66 pt.months, average dose 68.2mg/day), imipramine (37 pt.months, average dose 42.4mg/day), nortriptyline (16 pt.months, average dose 50mg/day). The SSRIs included paroxetine (240 pt. months, mean dose 18.2mg/day), sertraline (163 pt.months, average dose 55mg/day) and fluoxetine (72 pt.months, average dose 17.2mg/day). The hypnotics were zolpidem (273 pt.months, average dose 5.4mg/day) and flurazepam (21 pt.months, mean dose 22mg/day).

The predominant psychoactives used on a regular schedule or PRN once or more per week basis were the cholinesterase inhibitor donepezil, narcotic analgesics (propoxyphene, hydrocodone), metoclopramide, anticonvulsants (phenytoin, phenobarbital, and carbamazepine), muscle relaxants (carisprodal, orphenadrine), sedating antihistamines (chor- and brompheniramine, meclizine, diphenhydramine, triprolidine, hydroxyzine), antisecretory antihistamines (cimetidine, ranitidine) and centrally-acting antihypertensives (methyldopa, clonidine, guanethidine). The relative hospitalization rates between agents in a particular pharmacologic class were not examined in this study. The total problems, medications per patient and both prior psychotropic/psychoactive usage and hospitalization history ([table 1](#T1){ref-type="table"}) were not significantly different between groups.

Additionally the rate of hospitalization for those 47 not using either drug group (0.57/pt.) during the study period yet 40 of 47 had a history of usage was significantly lower than all other 130 residents (0.87/pt). All of these patients had had active consultant pharmacist and nursing interventions to decrease the total "load" and doses and/or discontinue these drugs. These findings combined with the history of changes to include tapering and discontinuance in this group suggests that psychotropic and psychoactive drugs may have been a contributing factor to the higher rate of hospitalization in this preliminary investigation.

DISCUSSION {#S4}
==========

A prior study of physical and pharmacologic restraint of 307 nursing home patients with dementia showed that 43 45% of nursing home residents were given pharmacologic restraints and that the patient with physically abusive behavior, frequent family visits and severe cognitive impairment were more likely to receive pharmacologic restraints.[@B2] An earlier one year study of 33,351 Illinois nursing home residents found that 60% received at least one psychotropic medication during that year.[@B3] The effects of the psychotropics on agitation and interventions on falls, injuries and hospitalization costs[@B4],[@B5],[@B6],[@B7] were previously studied in this population. The 1987 and 1990 Omnibus Budget Reconciliation Acts (OBRA) provisions regarding appropriate utilization of psychotropic drugs mandate at least 2 to 3 tapering attempts of anxiolytics (except buspirone), hypnotics and antipsychotic psychotropics within the first 6 to 12 months of placement within a nursing facility unless there is a history of patient exacerbation of dementia or other neuropsychiatric diagnosis on tapering attempt.

The present retrospective study offers preliminary evidence that psychotropic and psychoactive drugs and the total "load" of these medications may be associated with an increase in the risk of hospitalization in patients with a similar history of hospitalization and psychotropic and psychoactive drug exposure, irrespective of the diagnosis of dementia. There was no attempt made to determine differences between specific agents in each psychotropic class. Larger prospective controlled studies will be needed to verify these findings. An earlier study of adverse drug reaction related hospitalizations from nursing facilities found that psychotropic-related falls were second only to NSAID gastropathy as the most common ADR hospitalization of elderly nursing facility residents.[@B8]

This study also raises the question as to whether or not all-cause hospitalizations, some of which may not seem associated with psychotropics or psychoactive medications, (e.g., dehydration and infections) may have some degree of association with these drugs A study of behavioral symptoms and the administration of psychotropic drugs to aged patients with dementia in nursing homes and in acute geriatric wards found that 87% were on at least one psychotropic; 66% took at least two, 36% at least three and 11% were taking four or more psychotropics.[@B9] The finding that in at least one double-blind trial of psychotropics versus behavioral management techniques in dementia that the conventional psychotropics haloperidol and trazodone actually increased agitation, falls and behavioral management problems.[@B10]

Adverse outcomes associated with inappropriate drug use in nursing homes have recently been published.[@B11],[@B12] In view of the recent addition of a "black box" warning to all atypical antipsychotics that suggests there may be a higher death rate in older adults using these agents for dementia-related agitation it may be wise to judiciously use these psychotropic agents solely for dementia-related agitation.[@B13] Additionally, a 22,890 patient retrospective 1994-2003 study of patients 65 and older found that conventional antipsychotics were associated with a significantly higher adjusted risk of hospitalization and death than were the atypical antipsychotics at all intervals studied and in all subgroups, but especially when first started.[@B14]

There were active interventions by the consultant pharmacist, nursing staff and attending physicians to taper and discontinue psychotropic and psychoactive medications throughout this study and as a continuation of earlier studies.[@B4],[@B5],[@B6],[@B7]

The effect of using lower doses of multiple psychotropics as a possible method of reducing adverse drug reactions to higher doses of single agents was not considered in this study. A final consideration that deserves consideration is that the psychotropic "load" has also been suggested to be associated with the rate of falls in this same population over the same study period.[@B15]

Limitations of the study {#S5}
------------------------

The limitations of this study were that it was in only one nursing facility with a small number of patients and for a relatively short period of time. As such these results should be considered preliminary, anecdotal and only suggestive of an association with psychotropic and psychoactive load and hospitalizations. Larger multi-site studies are needed to verify these findings. Until these studies are done it would be premature to extrapolate these results to a larger long-term care population.

CONCLUSIONS {#S6}
===========

Psychotropic and psychoactive use appeared to be associated with an increased rate of hospitalizations. A patient's hospitalization rate doubled when they were using psychotropic and psychoactive drugs, irrespective of the diagnosis of dementia, total problems and other medications.

There was also a higher utilization rate of these drugs in the group hospitalized than in those not hospitalized while using these drugs. Therefore, a high priority of attending physicians and affiliated clinicians to include nurse practitioners and physician's assistants, as well as nurses and consultant pharmacists in the nursing facility environment should be to decrease patients' inappropriate psychotropic and psychoactive drug loads when conducting patient visits, nursing assessments and monthly drug regimen reviews. This study suggests that psychotropic load interventions may lead to a decrease in hospitalizations among long term care facility residents.
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